The neurogenic niche in the carotid body and its applicability to antiparkinsonian cell therapy.
The carotid body (CB) is a neural crest-derived organ whose major function is to sense changes in arterial O(2) tension to elicit hyperventilation during hypoxia. The CB is composed of clusters of neuron-like glomus, or type I, cells that are highly dopaminergic and contain large amounts of the glial cell line-derived neurotrophic factor (GDNF). Glomus cells are enveloped by glia-like sustentacular, or type II, cells. In chronic hypoxia the CB grows with increase in glomus cell number. This adaptive response depends on a collection of neural progenitors that can be isolated and induced to form clonal neurospheres in vitro. CB neurospheres contain numerous newly differentiated glomus cells, which maintain their functional properties and the ability to synthesize dopamine and GDNF. Intrastriatal CB transplants have been assayed in animal models of Parkinson's disease (PD) to test whether they increase the striatal dopamine levels and/or exert a neuroprotective action on the nigrostriatal pathway. Two pilot safety studies performed on PD patients subjected to CB autotransplantation have suggested that a major limitation of this technique is the small size of the organ. This could, however, be overcome by the in vitro formation of new CB tissue derived from adult CB stem cells.